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1. 

SECURING MECHANISM, PARTICULARLY 
FOR BLOOD SEPARATION CENTRFUGES 

AND THE LIKE 

The application from which this application claims foreign 
priority, European Application No. 08157932.8, filed Jun. 10, 
2008, entitled “A securing mechanism, particularly for blood 
separation centrifuges and the like', is hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

This disclosure relates to centrifuges for the separation of 
components of blood and similar fluids. 

In an embodiment, this disclosure relates to a mechanism 
for securing a separation bowl to a mechanical chuck. Con 
ventional blood processing devices exploit large centrifugal 
forces to separate the different components of whole blood by 
relying on the different densities of the different blood com 
ponents, which can be separated and collected. 

These blood processing devices may include a bowl, into 
which whole blood is inserted, a chuck, to which the bowl is 
secured, and a centrifuge motor, operably connected to the 
chuck. The centrifuge motor drives the chuck and the bowl 
secured thereto at very high speeds, thus allowing the sepa 
ration of the different phases of blood. 
A factor in the design of these devices is ensuring connec 

tion of the separation bowl to the chuck in order to avoid the 
undesired disengagement of the bowl from the chuck during 
operation with consequent damage to the bowl, the chuck and 
loss of blood product. 

Different mechanisms for securing a separation bowl to a 
mechanical chuck have been developed over the years with 
the aim of allowing easy insertion and removal of the bowl 
from the chuck, while firmly securing the separation bowl to 
the chuck during operation. 

For instance, U.S. Pat. No. 5,658,231 discloses a centrifu 
gal chuck comprising a chuck housing provided with a plu 
rality of slots, equally spaced along the circumference of the 
chuck, wherein gripping fingers are received. The gripping 
fingers are pivotally mounted around the outer perimeter of 
the chuck housing by means of pins and extend in a generally 
axial direction parallel to the axis of rotation of the centrifuge. 
Each gripping finger includes a tip portion, adapted to receive 
the base portion of a separation bowl thus securing the bowl to 
the chuck. 

Another example of a mechanism for securing a separation 
bowl to a chuck is represented by a device developed by Sorin 
Group Italia S.r.l., and currently available under the trade 
designation ELECTA from Sorin Group Italia S.r.l. In such an 
arrangement, the bowl is permanently coupled with a cylin 
drical hollow body; this is adapted for coupling with a chuck 
(having an external diameter slightly smaller than the internal 
diameter of the hollow body) once the bowl is mounted 
thereon. The locking mechanism to secure the separation 
bowl to the chuck includes a spring-pin (i.e. a spring pushing 
radially a small ball or sphere) which cooperates with a slot 
provided in the internal surface of the hollow body firmly 
fixing the bowl bottom onto the chuck. The chuck includes a 
further safety locking system comprised of three locks urged 
radially outwardly by respective springs engaged in respec 
tive holes formed in the hollow body. 

Despite the existence of mechanisms able to safely connect 
a separation bowl to a chuck, the inventors have noted that 
certain prior art clutching systems are not exempt from sig 
nificant drawbacks. For instance, in the arrangement of U.S. 
Pat. No. 5,658,231, already cited, blood and dirt can easily 
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2 
enter the chuck and block it, with the ensuing risk that the 
bowl may detach from the chuck when turning at high speed. 
The need is thus still felt for mechanisms which may allow 

simpler manufacturing and facilitate mounting the separation 
bowl on the chuck and removing the separation bowl from the 
chuck while ensuring improved protection of the internal 
Volume of the chuck. 

SUMMARY OF THE INVENTION 

The invention provides a chuck for rotating around a rota 
tion axis X a centrifugal separation bowl. The chuck com 
prises a vat-shaped body for receiving a lower end portion of 
the separation bowl, the lower end portion secured in the 
chuck with a peripheral rim of the chuck Surrounding an outer 
flank of the separation bowl. The chuck includes at least one 
clutching system to cooperate with the flank of the separation 
bowl insecuring the separation bowl to the chuck. The clutch 
ing system comprises: 

(i) a channel formed in the chuck body, the channel having 
an arcuate path within the peripheral rim of the chuck; and 

(ii) a chain of translatory bodies arranged within the chan 
nel, the chain of translatory bodies including a proximal 
translatory body in the chain and a distal translatory body in 
the chain, whereby a force acting on the proximal body and 
directed outwardly of the rotation axis X is transmitted 
through the chain of translatory bodies to the distal transla 
tory body in the chain to urge the distal translatory body 
inwardly towards the rotation axis X to clutch the outerflank 
of the separation bowl, whereby the separation bowl is 
secured to the rotary chuck. 

In an embodiment, the present invention is directed to a 
mechanism for securing a separation bowl to a mechanical 
chuck, the mechanism including plural translatory bodies 
clutching systems spaced around the circumference of the 
chuck. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described, by way of example 
only, with reference to the annexed drawings. 

FIG. 1 is an axial cross-sectional view across an exemplary 
embodiment of a mechanism for securing a separation bowl 
to a mechanical chuck. FIG. 1 includes the separation bowl. 

FIG. 2 is a plan view of an exemplary embodiment of the 
arrangement of FIG. 1. FIG. 2 does not include the separation 
bowl. 

DETAILED DESCRIPTION OF THE INVENTION 

In the following description, numerous specific details are 
given to provide a thorough understanding of embodiments. 
The embodiments can be practiced without one or more of the 
specific details, or with other methods, components, materi 
als, etc. In other instances, well-known structures, materials, 
or operations are not shown or described in detail to avoid 
obscuring aspects of the embodiments. 

Reference throughout this specification to “one embodi 
ment” or “an embodiment’ means that a particular feature, 
structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment. Thus, the 
appearances of the phrases "in one embodiment” or “in an 
embodiment in various places throughout this specification 
are not necessarily all referring to the same embodiment. 
Furthermore, the particular features, structures, or character 
istics may be combined in any Suitable manner in one or more 
embodiments. 
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The headings provided herein are for convenience only and 
do not interpret the scope or meaning of the embodiments. 

In the embodiment shown in FIGS. 1 and 2, a centrifuge 10 
for separating the various components of whole blood 
includes a motor-driven chuck 1 for securing a closed cone 
shaped (bell-shaped) separation bowl 2 whereby the chuck 1 
and the separation bowl 2 secured thereto may rotate around 
a main (centrifuge) axis X. The bowl 2 is provided with one 
or more inlet port(s) for the whole blood to be treated and one 
or more outlet port(s) through which separated blood com 
ponents are extracted. 

In the embodiment shown, the bowl 2 is provided with a 
convex (e.g. cone-shaped) lower end portion 22, Surrounded 
by an outer cone-shaped flank 23, adapted to be coupled to the 
chuck 1. 

In the exemplary embodiment shown, the chuck 1 com 
prises a chuck body 11 configured as a vat-shaped body with 
an internal bottom surface 12 and an external lower surface 13 
facing the centrifuge motor. In the operating conditions of this 
embodiment, the internal bottom surface 12 and the external 
lower surface 13 will thus face the lower end portion 22 of the 
bowl 2 and the centrifuge motor, respectively. 

In the exemplary embodiment shown, the chuck body 11 
will thus be able to receive therein the lower end portion 22 of 
the separation bowl 2 with a peripheral rim 28 of the chuck 
surrounding the outer flank 23 of the separation bowl 2. 
The arrangement of parts described in the foregoing is per 

se conventional in the art and does not require to be further 
detailed herein. 

In an embodiment, the peripheral rim 28 has a continuous 
structure (e.g. is comprised of a complete ring-shaped or 
toroidal body). In an embodiment, the peripheral rim 28 has a 
discontinuous structure (e.g. include a plurality of spaced 
arc-shaped segments intended to co-operate as the fingers of 
a hand to clutch the separation bowl). 

In an embodiment, the chuck body 11 is provided with a 
plurality of clutching systems to secure the bowl 2 to the 
chuck 1. These clutching systems may be angularly, equally 
spaced at 60° around the circumference of the chuck to secure 
the bowl 2 to the chuck 1 around the axis X. In an embodi 
ment, six clutching systems are preferably present. 
An embodiment of the arrangement described herein pro 

vides for plural clutching systems being provided each 
including: 

(i) a channel 30 formed in the chuck body 11, wherein the 
channel may have an arcuate path within the peripheral rim 
28, 

(ii) a chain of translatory bodies such as e.g. spherical balls 
arranged within the channel 30, wherein the chain of transla 
tory bodies may include a proximal translatorybody 16 in the 
chain and a distal translatory body 20 in the chain with one or 
more intermediate translatory bodies 17, 18, 19, and 

(iii) a centrifugal mass 15, which may exert, under the 
action of a bias spring 21 and/or due to centrifuge action 
during rotation of the chuck 1 around the axis X (as better 
detailed in the following) a force on the proximal body 16 
directed outwardly of the axis (X). 
The radial force exerted outwardly on the proximal body 

16 may be transmitted via the intermediate translatory body 
or bodies 17, 18, 19 in the chain to the distal translatory body 
20; the distal translatory body 20 will thus be urged towards 
the rotary axis X to clutch the outer flank 23 of the separation 
bowl 2 and secure the bowl to the rotary chuck 1. 

In an embodiment, the outer bottom flank of the separation 
bowl has a conical convex shape opening out towards the 
chuck 1. The inward radial force exerted by the distal trans 
latory body 20 will thus develop a “vertical component (i.e. 
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4 
a component in a direction parallel to the axis X) which will 
keep the bowl 2 firmly attached to the chuck 1. 

In the exemplary embodiment illustrated, the channel 30 
formed in the chuck body 11 exhibits a C-shaped path (i.e., 
more generally, an arc-shaped or arcuate path) including: 

(i) a proximal portion 31 extending radially of the axis X 
for receiving therein one or more translatory bodies including 
the proximal translatory body 16; in the embodiment shown, 
the proximal portion 31 also receives the centrifugal mass 15: 

(ii) an intermediate portion 32 for receiving a plurality 
intermediate translatory bodies, such as three translatory bod 
ies 17, 18, 19 between the proximal 16 and the distal 20 
translatory bodies in the chain, wherein the intermediate por 
tion 32 of the channel extends in the direction of the axis X: 
and 

(iii) a distal portion 33 for receiving therein one or more 
translatory bodies including the distal translatory body 20 in 
the chain, wherein this distal portion extends radially of the 
axis X. 
As used herein, the channel 30 and the portions 31, 32, 33 

thereof"receiving therein (i.e. housing) the rotary bodies 16 
to 20 (and the mass 15) means that the translatory bodies are 
confined within the channel(s) with the capability of at least 
slightly moving along the channel in order to perform the 
thrust (i.e. force) transmission effect from the proximal body 
16 (i.e. from the centrifugal mass 15/spring 21) to the distal 
body 20 (i.e. to the flank 23 of the bowl 2). 

In the embodiment illustrated, the translatory bodies are 
balls such as steel balls, but other translatory bodies able to 
transmit properly the movement and the force with low fric 
tion, Such as e.g. rollers, may be used. 

In an embodiment, the joint mass of the bodies housed in 
the proximal channel portion 31 (i.e., in the exemplary 
embodiment shown, the proximal translatory body 16 and the 
centrifugal mass 15 acting thereon) is larger than the joint 
mass of the bodies housed in the distal channel portion 33 
(i.e., in the exemplary embodiment shown, the distal transla 
torybody 20). Such a difference in the masses can be obtained 
by adjusting the masses and/or the number of the individual 
bodies involved. For instance, the number of translatory bod 
ies in the proximal portion 31 of the channel 30 may be higher 
than the number of translatory bodies in distal portion 33 of 
the channel 30. Also, it will be appreciated that the proximal 
translatory body 16 may incorporate the role of the centrifu 
gal mass 15, thus making it unnecessary to provide the cen 
trifugal mass 15 as a separate component. 

During operation of the centrifuge 10 at low rotational 
speeds of the chuck, the centrifugal force generated by the 
mass 15 acting on the proximal translatory body 16 in the 
horizontal channel 31 will be negligible. In these conditions, 
the elastic element (e.g. a spring) 21 will exert on the proximal 
translatory body 16 an elastic force directed outwardly, trans 
mitted to the distal translatory body 20 via the intermediate 
translatory bodies 17, 18, 19, which will ensure that the distal 
translatory body 20 is pressed against the cone-shaped lower 
flank 23 of the bowl, with a force sufficient to keep the bowl 
2 firmly attached to the chuck 1. 
As the rotational speed of the chuck increases, the spring 

force exerted by the elastic member 21 on the proximal trans 
latory body 16 will be gradually supplemented by the cen 
trifugal force exerted by the mass 15, which will become 
largely predominant at high rotational speed. 
The centrifugal force developed by the mass of bodies in 

the proximal portion 31 of the channel 30 will prevail against 
the centrifugal force developed by the mass of bodies in the 
distal portion 33 of the channel 30, causing the distal trans 
latory body 20 to be firmly urged against the outer flank 23 of 
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the bowl 2 to secure the bowl 2 against the chuck, with a force 
that increases as the rotational speed of the chuck increases. 
A convex conical sloped shape of the flank 23 at the lower 

end 22 of the bowl 2 will transform the inwardly directed 
force exerted by the distal translatory body 20 into a strong 5 
downward component i.e. a strong force in the direction of the 
axis X directed towards the chuck 1 which will keep the bowl 
2 firmly attached to the chuck 1. 

Thus, the bowl 2 is kept fixed, firmly in place and attached 
to the chuck 1, whatever the chuck rotational speed is. 10 

Coupling the bowl 2 to the (stationary) chuck 1 will merely 
involve sliding the lower portion of the bowl 2 into the vat-like 
cavity of the chuck by first causing the distal bodies 20 of the 
securing mechanisms to first spread apart against the moder 
ate reaction force generated by the springs 21 and then Snap- 15 
engage against the flank 23 again under the elastic force 
generated by the springs 21. A complementary movement to 
release the bowl from the elastic reaction exerted against the 
flank 23 by the translatory bodies 20 under the action of the 
springs 21 will permit easy disengagement of the bowl 2 from 20 
the chuck 1. 

The chuck structure of the invention allows simpler manu 
facturing and assembly operations, since no levers or hinges 
are employed. Moreover, the chuck structure of the invention 
provides higher protection against an adverse environment 25 
preventing contamination from blood and dirt. In fact, when 
the bowl 2 is disengaged from the chuck 1, the distal transla 
tory bodies 20 will hermetically close the channels 30 and 
seal the internal parts of the chuck to the outer environment. 

Without prejudice to the underlying principles of the inven- 30 
tion, the details and the embodiments may vary, even appre 
ciably, with reference to what has been described by way of 
example only, without departing from the scope of the inven 
tion as defined by the annexed claims. 

35 What is claimed is: 
1. A chuck for rotating around a rotation axis X a centrifu 

gal separation bowl, the chuck comprising a vat-shaped body 
for receiving a lower end portion of the separation bowl, the 
lower end portion secured in the chuck with a peripheral rim 
of the chuck Surrounding an outer flank of the separation 
bowl, wherein the chuck includes at least one clutching sys 
tem to cooperate with the flank of the separation bowl in 
securing the separation bowl to the chuck, wherein the clutch 
ing system comprises: 

(i) a channel formed in the chuck body, the channel having 
an arcuate path within the peripheral rim of the chuck; 
and 

(ii) a chain of translatory bodies arranged within the chan 
nel, the chain of translatory bodies including a proximal 
translatory body in the chain and a distal translatory 
body in the chain, whereby a force acting on the proxi 
mal body and directed outwardly of the rotation axis X 
is transmitted through the chain of translatory bodies to 
the distal translatory body in the chain to urge the distal 
translatory body inwardly towards the rotation axis X 
to clutch the outer flank of the separation bowl, whereby 
the separation bowl is secured to the rotary chuck. 
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2. The chuck of claim 1, comprising an elastic element 

exerting on the proximal body at least part of the force 
directed outwardly of the rotation axis X. 

3. The chuck of claim 1, comprising a centrifugal mass to 
exert on the proximal body, during rotation around the rota 
tion axis X, at least part of the force directed outwardly of the 
rotation axis X. 

4. The chuck of claim 3, wherein the centrifugal mass is a 
body distinct from the proximal body. 

5. The chuck of claim 4, wherein the centrifugal mass is a 
rod slidably arranged in a radial bore in the chuck. 

6. The chuck of claim 1, comprising both a centrifugal 
mass and an elastic element biasing the centrifugal mass, the 
centrifugal mass and the elastic element to exert on the proxi 
mal body, during rotation around the rotation axis X, respec 
tive components of the force directed outwardly of the rota 
tion axis X. 

7. The chuck of claim 6, wherein the centrifugal mass is a 
body distinct from the proximal body. 

8. The chuck of claim 7, wherein the centrifugal mass is a 
rod slidably arranged in a radial bore in the chuck. 

9. The chuck of claim 1, wherein the channel formed in the 
chuck body and having an arcuate path comprises: 

(i) a proximal portion extending radially of the axis X for 
receiving the proximal translatory body; and 

(ii) an intermediate portion for receiving translatory bodies 
in the chain intermediate between the proximal and the 
distal translatory bodies in the chain, wherein the inter 
mediate portion of the channel extends in the direction of 
the rotation axis X; and 

(iii) a distal portion extending radially of the rotation axis 
X for receiving the distal translatory body in the chain. 

10. The chuck of claim 9, wherein the proximal portion and 
the distal portion of the channel receive therein bodies 
exposed to centrifugal force during rotation around the rota 
tion axis X, and wherein the joint mass of the bodies exposed 
to centrifugal force arranged in the proximal portion of the 
channel is higher than the joint mass of the bodies exposed to 
centrifugal force arranged in the distal portion of the channel. 

11. The chuck of claim 10, wherein the bodies in the 
proximal portion of the channel are a translatory body and a 
centrifugal mass. 

12. The chuck of claim 1, comprising a plurality of clutch 
ing systems angularly equally spaced around the rotation axis 
X. 

13. The chuck of claim 12, comprising six of the clutching 
systems. 

14. The chuck of claim 1, wherein the peripheral rim of the 
chuck is continuous. 

15. The chuck of claim 1, wherein the translatory bodies 
are in the form of balls. 

16. A combination of the chuck of claim 1 and a centrifugal 
separation bowl. 

17. The combination of claim 16, wherein an outer flank of 
the separation bowl has a convex conical shape opening out 
towards the chuck. 


